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ABSTRACT: 

PURPOSE:To achieve electrode wiring with improved electro migration resistance by forming a 
recessed part with a specific pattern shape on a substrate surface, forming a metal film on a 
substrate where the recessed part is formed, and flocculating and isolating the metal film by 
heating and then burying it into the recessed part. 

CONSTITUTION :An Si single crystal 1 1 with face orientation (100) is used for a substrate and 
then a thermal oxide film 12 is formed on the Si substrate 1 1 with a thickness of 1mum, Then, a 
wiring pattern shaped groove 18 is formed using the light exposure method and the ion etching 
(PIE) method on the surface of the thermal oxide film. Then. A! thin film 19 is formed heating 
free on the thermal oxide film 12 by the AC magnetron sputtering method.; Further, heat 
treatment using a halogen lamp is performed from the substrate rear surface for one minute 
within the same vacuum as the sputtering and Al is flocculated and buried into the groove. After 
this, Ai remaining at a wide region where no wiring pattern is formed is eliminated by the resist 
etchback method. 
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[0102] m2^»K'li. ^^i-^^^^m 

^m^ifrnz^xmrntrz^. mmizmm^m 
vy mm. mn^v 0 y^mx-mm^ wjx 

FX vfv'S .y ^ y <y i, > • ^ £ jfl V » T ^«c7))g 

^iM-^^o „ £oim*! l zw&&mm&mz mmim 

vf z^X'y^M^m^iu\ mwz®ftm>%\.*% 
mcomMtm^im^-^^. >. i$x% h . 

[ 0 1 0 3 }m l l ii- - J: ^^#^-^)l€«t 

[01043 mKizimm. (ioo)«s 

^M^irtiC^S iltl Fb!:CVD 
^J;yBFSG!il 2*rl,«m^$r^F. ^c7) 

3 P S G»®^^/V F U y 

t-, F.tm, -iii^b § v ^T'ann«-> 

0. 5^m, SgO. 5^mi?)|l;^->f?|i8^ 
^F/^ (01 1 (a) ) . 

[0105] EJfitt4 *>Xy+y? ( R I E ) ffifcrfa 
v*^CF 4 fcH 2 O^-^^TF 1 6 SCO 
Mi: 24SCCM.^ft'iL, x.^^yy^)v)Mt 

4 OmTo r r^MfllU, Xyf y/MA./^- ft 
8 0 0WF L^To dy)^^Fi-FXFii^7^.X^iF 

[0 1 0 6 3 ^::«BFSGil2il:jl?il^^ 
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n y X ) < * 'J > ^2TC Nbili22sr MJII^rCtfM L 
£(011 (b) ) 0 r_<9t£X>^U>^'~^> 
Mi:ti*fi&9 9. 9999%cONb£ffiV\ Nbc^M? 
fi 5 0 nmMLfc, XA> * >J yaffil >ft#XteA 
r ^jim^ffitj:- 1 0 T o r r . X. \'-y 7 U > ^ 
•-••'))!•' ijti 3 • 1 0" s To r r N SAA"7-m KWCtf 

<0Nb&£Rk£L£ (123: 1 (c) ) c 
[0107] .r.^S-m±CSSSEv^.t hn^A.y ? U 

(d) ) 0 .r^/£x/v>'* 

99. 9999%£>Cu£MV\ C u OJBWi 0 . 4>u 

fJjil^ii- I 0 T orr.^-y^'J > • ^*<7)fct 
1jte3>. I 0" 3 Tor r . &A^V-te 1 kWi t , @ 

[oios] x^^yy/^N-lg^ti 

^XWikLtz (01 1 (e) ) . 
[0 1 09] C^^^Cu^TiSltttNb^ffll* 

[01 10] :0|i:l;rM?feCij.ijg!t]Si: 
(fix.. ^•o^i^i'bcfitT v > h .:: t ^xil?i!JrlS ^ 

[01113 smmfrCjmZPSMO . SjumOCu 
SSiNl^fiMtt^^Sf^l 0 7 A/cm 2 ^--^"O 

MMircfHi L £ t 6 . loo ti/^it^t i o 

[0 1 12] &*~A Wlti«?^^faVX>< 
-yy'jy y>£T c u ><j? x x. 

[0 1 I 3 3 01 2, i 3li. *»fflfc:j:54 s aw«ai 

[0 114]ltll fdiSM ( 1 0 0 ) <Tj S i #tg 
IWtRl2*10 0nm?BjS*f4 (012 (a) ) . 



[0115] act, !/^x>£MML 31S^7fcJS^ 
^^~'X?;^~>1 3rM11 ; (012 

(b) ) 0 mmft&mmx** 

-y-y 1 3 fcJBm-fc^tiret-AfcJ: 
4t(::0. 6;xmiU; 5 

[0 1 16 3 xM^./'X-fy^iRi 
E ) jfefc^ 'TlRiSMb^l 2^#:<« 5 0 nm^X 7 fy 
^iU»Ml, vyxh^KrS (012 

(c) ) „ c^x^^y/T'^Mt^^xiiCFi N 
x- r> •■^l+^te? ■ 8mTorr, SAW—iiSO 

t^^jVv^ ::^jxS'!^-f ^y.T.-yf^ (rie) i£ 

tzmmm 121.^ m^y^h^yx^v^^yx' 

mx%V&A\mA (MH99. 9 9 9%OL)«r^ 
St20nmMt6 (01 2 (d) ) 0 X/^^'jy 
^'(-ffi V ^ :=v X{.± A r^Xt, Av^^y KK^JStS 
- 10"8 T err. X.^ -y L J >^ ^JE^Ji 3X10^ 1^ 
g r r . ^.V <7-(i 1 KW> U i^b^^fiKS: 

L- 7 dr if* h tT ^ o 
[0 118] r.^x/s' 
7'; ijy;'^ii$i^l}<rUctl, nmi^A 

1 1^3 5 OX:. l^MJ:fTt\ ^l^AlIt: 
Mi'Mm5>^L. A 1 M^Ml 5 
(01 3 (a.) ) 0 .;::;'C\ ^tfafll 5^o^c§1v::U'QM 

[01193 .:.y^. ±IB3tSiS*aH*tfc*SMl, o^: 
9 A 1 s^M»>m^^^ L?::'ixM 
X\ 3S0nm^2^AlI|l 6%X^yX')yX 
(Ci9;PMT§ (013 (b) ) „ sl^^X^^v^U 

> -7\'.i. mi^A i iii-M i5t^-t ^i^rctjo 

[ 0 1 2 0 3 $ ^^.W«^-#^*T'4 5 

A l jl^^x.y^y^tt\ «S»^-yi7?ri 
«t5 (013(c)). 

E01213 $mmi 2mizjm t $tit:\mbA \ 

5SO#{M$&01 4-^ix<t", .r^M^M 
fo&&tctz.A l ^ c Mco-^jO«TiT*^^ o 

mmiizmm*&xhxm£miz£^xm>otim 
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[01223 mjm^mxmm^mzx^x 

M^tzUmm 1 5 tiKf o - corn 7 r A /WiHftfc 

[.0 1 2 3 ] ill 5 { a ) a-^O^rC^ Lfc A I 
<?) p •>• ^ y ^ - 7 'C b°- ? # 2 # § tiX V ^ § Whfr 

SrJBVtfitf, [MI 5 ( b ) ( o ) (nm^»-9im 

X, ( c ) \m\ 2. 1 3t^l,3ti^WMt 
[0 1 2 53 H15 (b) SrlT^HiaCMM 

^l^Al^^LT^^^L. 

^^^^^^2^a i mmm-hm<rym 

[0126] ill 5 { c ) imw&fv&hrcffr. 

[ 0 12 7] ^4^^#JT^)££ftfc 1 in ^§J.$|<0 
m« 0 7 A cnv t"-^--^*Ii}tM 

X^l Z.bifi8&Ztlfc t 

[oi2s] &*-a m4^mmtetz, m^WMw&z 

B&Zti&Wmt. ill 6 (a) ^Xilz^-frtlim 
'ffflJ^^JS;. ill 6 ( b ) </) j; ? (Z , ^il^lLll 
=5:SJ:afc:SiBLTt>«f:v\ fcS^ii, 016 (c)« 

[0129] ^■fticom^'n^xh. mvmmm 
mm txx'% rcmmimmz.imu.th . » 

[ 0 1 3 0 3 <£4 ?>MSM'C m 1 &-5MJI£'tfM-f 



mcom±mmmm^mmmmx -m< ix 

ico^fflti^ssMUS^^S'tLS^iis z. 
ti%m£?&xm%ft? zbtiwtu\ ttc. mm 
mM-mmz*f'<x m% uz t * , 

mmm^mmu%i ( zix^mm,mmm 
[oi3i3 Hi? it^mnizx &-mimmmm 

[0132] «(C^tgj/riS (lOO)^S iMi^^ 
W.i 1 SrSBfvv. ^MMT^S i mSLhlzmfflmi 2 

% i Acmcow^T'^t, zLcommmmm^m^m 

0. 4jum. ^0. 6Aimi7)A n ^-yMi7)i?Ml8 
Sr^Lfc 117(a)), 

[0133] C\u)m>^ *> X yfy^fcfflt^ 
X{iCF 4 tH 2 ^^Xt\ ^16SCCMt2 
4SCCM COtftt Til UXy f ■ >' mc0&-m , 4 0 
fiiTo r r{CMWt, X-^>^c7)^,V^7-a8 0 

^ t >m\t^U<t>)&<7m ; X<h'fi l7C , 

[ o i 3 4. 3 #<c>;: ^>a^jb^:i:(c»t^^^ hox 
A 5 7j";^tC (^) &2 4tt : &&Lfc (111 7 

(b; ) c Cl^-. CM2 4c7))«ao. 0 2//.K, 0. 
0 :'i ,« m , 0 . 1 .« m , 0 . 2 m b'Mztc -v 9 

o y?iz^vfc#xizArx\ mmmmi-i o-^t 

o r r . Xrtv 9 0 y y>pco}±;t<lz3 x 1 0" 8 To r 
[0135] ^;:-:i?)Cl2 4 _Lfc«^j{ci:^v^^ 

60. Swn^lItllitHtfc (ill 7 
(c) ) , ;^.X/t7r | ]y/^-^'yFSi;MJl9 
9. 999 9%^A I Irffl^fc* X^y^'j^tffl^ 
miiArt. ?iJ^K^Jg{i-l O-'Torr, X.n 
>y ^ U y?#<Qti&}te 3 X 1 0" s To r r , ^A^y- 

[0 136] S^t, XVW^yy^fc!3I-Jt^4'T4 

5 im . mcm^ t> wwyy ? yrm\ ^fcmm 

^c?)«^ii3 0 0°C^^6 6 6 OrSflE*^ 
[0137] ^'iS»^^— >'*^UTV ^v^tK^M 

mzmi trz a s # - u >>• > ^ - 

S;(c:4: "5lSJf*Uj:. TOS-7-{i-¥-^ftfi3 5 nm<03n 
Y 7/1 > ! J (S i 0 2 ft-f) t\ ^ : r[Hl±^^#^^ 
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ft*: A I Z b fifca»-.> 

?>o *ffi±(3Stf LfcCK 2 4 Jit, 0 2 

[o 1 38] %m<ofoti&b\t. ^m-m^m (hi 

r B COS 0 = r<i -Tab 
«|A ^ ft* B V > (&|.V^[*j_t 

th) b^j-ibte, zcommtf'bz^bmMi 

[ 0 1 4 0 j ^MMTi;iA I >T«^^Ml:£ 

E-----S, r A + S ;is r,^- 
•--"CS (1 , S fiB , fci:tfs s ^c^~&tfS#;MA 

[0 143] ;>;i<l. ! 9 ( a ) o lilTfl^Afg 

AE----E 1 — E z 

= I S B1 — S B2 H- ( S AB2 

( K =■---= S B i - S a2 -r (S AB2 -S AE1 ) COS #) iCOt 
Kte (3) iU-fcWTOBc^i&WJrB ''-^ 

r e ii^Mc J; 6 Ifro^iir § «r i 

b LK>0 ^cA{|AE: = E< -E 2 >0T"^>9. e 
i >E 2 >g:l. c ^l^ilx.^H-Ei £'0^200 

[0145] IM2 0{CK.^ftoiK«^W^^to 
ffltttZ K 5; ftSWC ^ L . ffttl (Cii^W 

[ 0 1 4 6 ] H2 0 i 9M#»36 7 " *STC, Ktf) 

as <? wfiSrfflfca^B&ff^i > . <- mm* 
mm c^i^6 7° ) arm. »**so«* 
Ai/cmBtmmzmmm i ± o;Wi^wb^' 

Wit^l 2 £>#£\ ^ffix*/l/3f— jfi^ffiK^T 1 
J> £ C >. 5: L T V '» <S , 0 iiijfr^ < i 3: 



t ishr tea < *n & ftr v ^ . :m#Sa^«b 

^»^>^5^M x* 

ffHA^®5S^ (r fl ) . tfAi:MB^^ 
ffi?6Ai (r A3 ) s «J;T/^B^^|aj^;;j ( r B ) }so 

[ 0 1 3 9 \ 

•" ( 1 ) 
: ; .i.-;/ 3 ./{:i;^t 0 

[0141] M»:$)S^«.»^/^---e^ 

[0142] 

' e r„ - (2) 

(b) «J:e»^^m^i3fi^2^ 

Eii ( 1 ) , ( 2 ) Od&X^X-bn&c 
[ 0 1 4 4 } 



-S AB1 ) COS ^9} r E =Kr B 

- (3) 

[0147] *y^L--yay^tl. ^4: 
^^:^ : #-<0. 4/.(m.. tiXlfQ. 6>Mm^j%^Tgi 

d M^»^»r.fetrc N ^HA>JrJFM^ii^ 
; ; f r] •M V M B ^ ni- > v v3 Mfpl^^^M^T^ 

[0149] 3*^JtM-C»iArfLtt|ftfJJBfc tT C,^ 2 4 
&fflV^ c CK24is^KJ|Efc«toTA 1 ^COiQ^ 

^M££c Cm! 2 l !:.A i bc^fmncfflm&m 

( 0 . 0 2/i in , 0 . 0 in , 0 . 1 m , 0 . 2fi 
in) All ( 0 . 0 5 jum) iML, iiOM 

m ( 5 0 Ot, 4 5SW §^K!K*ffiV^. CM 

w^o. 0 2jumiarcji, r^mimnm 

[0150] ^^'/I.. ^MfbM.h^^^l. *tf>± 
(CCJB2 4 frKW«^T^«, A 1 ^1)0fl#^ 

»$. ^i:t^» ? #^0. 6/im, 0. 4/4 
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*n±.xmxm Lfc a ; mmmt tzb x^ tz . 

tiif > . B^Mmt^A. 1 a i <m 

[01513 i Mfic^&^i 

^a. i tfgmix^&%>&. ^ommsimwsmtf}- 

?m t X v > l> .:: > /jW^HIfWi: £ 6 

rm^- o ^^-it m zmrc, z x^xm 
[0152] wtfc a i \mw>mzm>&-&ti 

»«UftA i ^^)|^>^^#&{-^^ 
b & 9 @^^fi»S"R)lESi; , 

mm&lKA I li*Mt^H\ $MA I M.:¥X 

iMi^n^mmxid. ^ivm\KL^^i.ib 

:o\ Is] t^-f f.. 

&T"*C -h h Z t & mi LX V > £ . L ^ t 
E^MdiUcki <?• c7)TO:{c J; o X m&<rMW*?Btf.tf 

[0154] i^ucj-. ? ><zm^mA±x-hum 

[0 15 5] LfrU !U2 2 (a) (C^f4: -) 

t mmmnmt l ztf&t& mm?? 
mm^mM^mym^rpt^xm^tiu 

commt ^iBiMi«« lx Lt 

[0 15 6] -K:T\ MB^«)^i^fc_LC 
»*#j*U:*&. i5<i2 2 ( c ) e>£ 3 izmmft'mi? 



)^~£imLxim&mm£±0iMtx:%< . m 
i,zimmi&m&%mw-t& t t^mx% tzt #*> 

[ 0 1 5 7 3 fc>T, %^ffifcS2^^M»W}£ 
Tte. Jbflttfc ft JL-.3 MMMI £MM 

Si 

[oi58j z<m, mmH?mmm?mmm,x 
^i>> lx mm znz-ib 

L^\ 

[0159] t^W'lVB^PSzmO . 5 jumOA i 

m&iffim&mmmvi o 7 a c m* ;t--^-^ 
!«lfg l .:: o . i o o c^m^urx i o 
f i Ty;rmmmmhiix\>^z\bmm%^^ 
[0160] mmx^.mmmb lxa \ m\ k 
tonm±®b Lxcmzm^fzv. mmmb lx® 
tyum. mincu, as, At^bm^m^iz. 
*m®b&ix&n&\^.m%±mm&^^ 

[01613 &m%?lii&&fa±Mb ixcmz* 

m^nwm: y & mm l x m&m %&nLx-i>x^\ 
[oi6 2 3 m:. m i -4$5comm\x'tt. m^m 

[0163] l)l;i^tfI^l/--f^J;^;Xi 
^Tm^»M$ix^-v^m^fflv^t^V^ ttz 

mmmnmwz^t-mxh ot t>m 

[0 1 64] ^.n^y ^ y T^^MMf^E 
Si 9 hTfmzih&^-y&J: m%&3t 

[0165] Z.y>WW\mx. ic-mUL, m.Ltz 
[0 1 6 6 3 aEfe, *^^fflV^T^§flWia6ji» 

zbizx'o. $ uzmmmw&-m±:t$> , 



(13) 



#^¥6-140393 



[0167] tnfctottf&Rtffl&ZtVfilA I WM± 

[0 168] ^l-4^1«ot. 

£ -m%T h > (c J.: o T M & fflSfr h 1 1> 

ill,. 

[0169] £ MA E^M^^Isj^SMM^^ 
%M;i^gm^Atrr ^xi»&tf<r i: ;oAA S . 

^ f ■ >- ^ x * ft v :Bfc£&T t & v \ 

[oi7o] ^{-^ mi -ms^iifeM-ciiaM 

C YD 

[0171] i*i 2 4 ^ijcti:^, iKto&JrjT) 

.m2 4 ( a ) co x o izmm^mmmm-m 

A 2 Lfcf&fcA A r -1 ^ yco&x>^ ■■>/ 9 V yr-$X'&'M9. 

\m& u * vmm Lx&mmm%m ix miz 

[0 1 7 23 t?zm24 (b) coXoiZ^ ffiMl-tz-'^ 

~>±i£&\>-txm&com±v--^Lx&m&m£ni. 
. Mmm^mmixmizimihtjx o iz ix 

[ 0 1 7 3 3 & *A Sd^fe^m^MS^I^J: 0 . 
[0174] ^£^2 5(a), ( b ) (C^f J; o 

£ . mmmmm-cm^zmhm&^m^MM±m £ 
®<o£Ma i mmmm. zco^-yvmiz 

m2 5 (c) ^5t»j8L?tRBIii^. 

[-0 1 7 5 J 4fc, f-yr&*k09tfh Mitf^W 
A:M y&£fc#^K£&i6S J: a^ur b^.\ 

[0 17 6] ZblZtfr. $\2 6C0£~)iZ>^v K&#>5r 



[0 177] 027li»6 «»1W1M 

[0178] ^2 8{.j:«3^-f^#a^^^}t^^ 

[0179] niSl3 2<rM$.*titzffiMZ ( 1 0 

0 ) COS i 3 1 L/C S i O 
2 JB3 3£CVDj££ ! }:97£J&*"5o £tf>i:#c0S 10 
2 &3 3<0lR£iil. 6^mfcL^o C'-^S i 0 2 M3 
S^Mfcl^^tKjCtt^^yX'yf-y^ (R I E ) 

M^tiiiA i fflmzffiiZ't&mi . 2^m. m 

$0. 8.«ni(?)M3 4^Mtl>« c^lili^R 

1 E I - < T n m&%%m 3 2 _b IZ 1 ji m X 1 # m « 3 
V??}-^--)V3D%;W\^rh (02 8(a) ) , 
[018 0 ] COM 3 4 i: r? y ^ ^ >■ 3 5 arTtM 

#-<r 1 6 SC CMfc 2 4 SCC M^il'ti 

:zy+ymv£ijniAonTo rr izmmi. X 

[0181] ^rjy^-^ r 3 

'<') ■>'.< 9 ;i> ix t i \ t i mmmsemm- 

'6 ([5328(b) ) n ^c7;^ s /Ojr^^Ui'jy^^f 

4 i: uy^^ h^-;P3 5 £^i?m\mWM^Mzmx 
LXhXv^&. Zco^-^iA i^^jB^rt'^W^to 

ht\ i *m&&xn?A 1 h^^t 

[0182] ^yr;^;^ii3J;l^>^^b*---;l'' 
••' : f:i!<: L, tz3^>?M&U 2 9 ^' .'i' , & 0 7 

ifX^\ ZCDm(±iZ0. 4jumJ|iOAlil37^ 

[0183] -r^h^^N'-y V^-y-y hfciiiffi 
£99. 9 999.VM1 «rfflV\ X^U Steffi V> 
/:.^"XlUrt. $mM%m±~~i 0- ? Torr, X.n 
•/ x [) y?*C0)±m 3 X 1 0-s To r r .. t'UAV- 

[0184] S ^ilX/^y ^ «j y-/i;|^-*.*:^*r5 0 

or. iM?wmm^^\ mmzAimms ivm 
mmmm^^m 1 ma isist . 

- ^ttffit^ ^ ^ - >' tJRSLt^^^ t 

1 SM3 7±®4)?Ky 'y^V^itS^feff-Tffo^ (^ 

2 8(c) ) . 

[ois53$ toiz^c?)±Azmmmmt ix s i o 2 
H 3 s r ? c v d ffit J: o m r & o -r <n t § £ 



(14) 



#^¥6-140393 



Wi\m*A5Q%:bL. Si0 2 I3 8«iil, 6 

Em:'&^xm2mA im&zwmmi . 2^ 
mo. 8-m?)i3 9&Mf§ 0 z^z-mm; 

b R I E j££JfjV 1 jg a I BSK 3 7 1 ju m x 1 
umWt r^-.'!/4 0l'i?Lf^ (132 8(d) ) , ; 
Obl^RI E&fHi. $£3 4 £ 3 >' ^ ? h 3 5 

[0 186] 3 4>teS*l*A lSi3 7S:mfefcS 
fcNt^fcafefrT. SS2*Alffi*4 IfcjffiSU: 
([§12 8(e) ) , 

[01871 X "5 ^S»^3mi:ti,^i 

mmmtrnt %z <w$, a i m^tmn-xz v 

[0 1 883 f<?)^X ^^MMrii^vYX.^ 

1 MM J: O&MdftU mm^l^'iJMt 
S £ h £ o $ 2 9 A 1 <73|g&;fr& 

^-i?j^r 0 mi 9vim&mm/ : m'ffib¥-fii i zA i 

(111) L ; ; i^^7f^(r.ii: (110)1; 

a i (ill) ^s^»*c;feO 

[0 190] ^t, #®x*/l-*-tt(;:i> 

i: -3 £?»|*sT'A 1 ^ms^itL?^^ M2 9C0 
X 1 t^mi'JrW. bJZh b\^Z_h, ifc^^^f* — 

&tmzm« u:^ot, m&b?vnm-m&& 

i o 1 9 1 j msoizimmmmizx^mmmnzx 

asms**, ismasift^ ( 1 1 1 ) :™*«**u 
v « y -mm.tf x i -> / i: $■ l#> t*o ^ . x * 
+>?)>\r\,t:wmm <mo iz< ^mmmm^ 

mxmb 2Mmfrt>mmi>zMhtix^&x£>. 

^MlMX ? ^siTh Y&) £ Z\ o~) 3 M\Z^W:th'%i^'C 
[01923030^-5 (cJVISH&MOEaaV^S^ 



[0193] fcMmTBf&ZtlKMl ■ 2/JLm(0A I 

^M^immzm-mmmms > awr?* -> % . 

~iV<micDPMmTmmirzXj(c. mMmm^ 1 . 
5 X 1 0 7 A/cm 2 . 2 o otwjaMtt 

ifti^^t, pjxonmxe owemi, sb 

ti9 0 0 Oftt?WiWLL%Y^&aMt>frb%r>tz c 

[0194] ^itW^fl^ 2 — 3 jw mOlHStf) 
%«\ 1 0 OCT 1 OF I TrfMllrt'^Wit^U 1 o 
5 A/cm 2 ^ai^Sifci^Wffi^J)^^* 5 . 
^J«$|-ii:Sdittt 3. 0 s A/cm2 
m.?i> 3 0 F I T»f^ift l>¥M^$it^, 

[0195] *»t!^';!;7^^!^>^ 

[ 0 1 9 6 H?i3 2{sm7^MMc7)m«^jt^^ 

[ o 1 9 7 3 1^3 2^mmmmmmecommit n 

ii. A ; ^^pa^v^Y^:. 4rMv-^$K>^o <- 

[ 0 1 9 8 j :*tf'CliCi«;K!J >y 
t;JSiO, mtzM l-T 1 / 2 0 - 1/30 ^ ^ , ^^ 

v^^-f^ Ltm^&-Wi J T*& n ■y^//^8# 

^a. ^A 1 .[-JCiC^«^nTV>^^. ^jg^ 

[0199] i«ii3fti;ffl-^^A^»fflsj(i, «jSHt 
««Ai i:TWI^.«fl> ^tif^ J; t 

^m^ms* r^pr-jt'jfov^zx^x \mm 
-ytm%. mwz®.6b&£to>mmw§.<r)A i w 

[02003 0*0. ^13 3(b) . (c) ^^ofiM 
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tmmm,A i imnm^h^x-mti, mrcuA 1 1 
***g$ftfc. istr>T»teffiir>a**utAiij«LtB5tt 

iS&M t iMWMM t r -y ^xmt i tzWr& . mm 
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